1995; Westley, 1995 Westley, , 2002 Wondolleck & Yaffee, 2000) . Many environmental and land-use planning initiatives in the United States use some form of collaborative decision making. What has been missing in the models used to date, however, is an explicit analysis of interorganizational networks for sustainable ecosystem management as emerging learning organizations. In addressing this gap, a two-phase process was initiated to create and apply an interdisciplinary framework. First, elements of the network and virtual web literatures cited above were synthesized with the learning organization literature (see, e.g., EasterbySmith, Burgoyne, & Araujo, 1999; Easterby-Smith, Crossan, & Nicolini, 2000; Easterby-Smith & Lyles, 2003; Easterby-Smith, Snell, & Gherardi, 1998; Senge, 1990a Senge, , 1990b Senge et al., 1999 ) to create a model of an interorganizational network as a learning organization. The model has conceptual, relational, and action-driven dimensions that make it especially useful both in identifying and diagnosing the quality of systems-level learning processes and dialogue (Senge, Lichtenstein, Kaeufer, Bradbury, & Carroll, 2007) .
In the second phase, two environmental management professionals who were doing complex work in county land-use planning and adaptive ecosystem management agreed to explore and test the framework in the contexts of their interorganizational networks. They were not influenced or directed during the initial work of relating their projects to the framework, although elements of the model were clarified as needed, and they worked within different time frames, entirely independently of each other. The case studies that resulted successfully illustrated the dimensions of ecosystem management networks as emerging learning organizations: county land-use planning in Monroe, Pennsylvania, and the management of the lower Roanoke River in North Carolina (Manring et al., 2003; Manring & Pearsall, 2005) . The process was repeated a third time to test and demonstrate that application of the model could be extended to a sustainable (green) production multistakeholder network (Manring & Moore, 2006) . This article combines aspects of the first two case studies into a fuller development and explication of the model. The article also uses these case studies to point exploration toward critical dynamics that affect stakeholders' capabilities to achieve sustainable ecosystem management: the relationships between power and collaboration in an ecosystem management learning network and the diffusion of the learning network's knowledge, rules, and practices back to stakeholder organizations.
The Monroe County, Pennsylvania Case
Monroe County, Pennsylvania, is where the New York-New Jersey metropolitan region reaches across the Delaware River. The Pocono Mountains, a longestablished vacation resort area, is in the heart of the county. The interests of community and natural environment preservation had converged to a significant extent in this county, and decades of land-use mismanagement had undermined ecosystem management efforts. The conflicting interests of the many diverse stakeholders (local public and private interests and county, state, interstate, and federal government and nongovernment entities) contributed to this untenable situation, and they needed to be fully engaged in changing the situation. During 1996 through 1999, the comprehensive planning effort, known as Monroe 2020, evolved as a learning organization network that has led to continuing and increasingly effective arrangements for managing this complex ecosystem (Manring et al., 2003) . Manring / CREATING AND MANAGING 327 The Lower Roanoke River, North Carolina Case When the Roanoke River crosses the state boundary from Virginia into North Carolina, it is already a very large river, with roughly an equivalent to the mean flow of the Colorado River through the Grand Canyon. Following the flooding caused by a hurricane in 1940, the United States Congress authorized three dams (one federal, two private) near the Virginia-North Carolina boundary for the purposes of flood control and power generation. Downstream of the dams, the lower Roanoke River floodplain provides habitat for the largest and least fragmented system of bottomland forested ecosystems and one of the most diverse and numerous populations of migratory fishes on the east coast of the United States. Since 1994, a coalition of private companies (Dominion Power), federal agencies (Federal Energy Regulatory Commission [FERC] and the U.S. Army Corps of Engineers [USACE]), individuals, and nonprofit organizations, including The Nature Conservancy, has been involved in creating an interorganizational network that has matured as a learning organization to understand and reduce the impacts of regulated flows produced by the operations of the three dams and to restore and maintain in-stream and riparian ecosystems (Manring & Pearsall, 2005) .
THE NATURE OF THE SUSTAINABLE ECOSYSTEM MANAGEMENT NETWORK AS A LEARNING ORGANIZATION
An ecosystem network emerges as a virtual learning organization to the extent that the multiple stakeholders engage together to overcome the primacy of their initial positions and cocreate a new mental reality-a shared conceptual infrastructure-in the service of consensus building and decision making about the use and management of their ecosystem resources. The key dimensions of ecosystem management networks evolving as learning organizations are illustrated below by the Monroe County and Roanoke River cases.
Unifying purpose. The stakeholder organizations become networked when there is a consensus about the value and goal of collaboration on the management of ecosystem resources.
After decades of disagreement and inertia, the mission of the Monroe County land-use planners was to create a plan (Monroe 2020) that both public and private sector stakeholders could "support, accept, abide by, implement, and respect as a guide for their decisions" over the intended life span of the plan (Manring et al., 2003, p. 122) . In the case of the Roanoke River, the parties involved in the negotiating coalition during a 12-year period came to agree about the importance of working together to adaptively manage the river system so that it would become more ecologically sustainable (Manring & Pearsall, 2005) .
Voluntary links among independent yet interdependent members. Each member of the ecosystem management network, whether an individual or a stakeholder organization, can stand on its own while benefiting from being part of the whole.
Although the individual Monroe County stakeholders were very separate, they also recognized their interdependence; there was never a time when they considered that their own interests would be better served by leaving the network 328 ORGANIZATION & ENVIRONMENT / September 2007 (Manring et al., 2003) . Among the Roanoke River stakeholders, interdependence was achieved without sacrificing individual stakeholder independence; much of the negotiations have focused on finding collaborative solutions that do not require compromises. A well-crafted sustainable ecosystem management strategy is strengthened by the absence of such compromises, and incremental, active adaptive management is the key strategy for avoiding such compromises (Manring & Pearsall, 2005; Walters & Holling, 1990) .
The various combinations of links that connect the stakeholders of an ecosystem management network are far more profuse and omnidirectional than in other types of organizations. For instance, as communication pathways increased among the Monroe County stakeholders, the formal and informal links continued to grow and develop. On the Roanoke, the majority of linkages developed informally among subsets of parties attempting to clarify issues, develop negotiating strategies, and cross-analyze potential impacts of management strategies (Manring & Pearsall, 2005) .
Personal mastery. Personal mastery means becoming increasingly self-aware and honing the skill of continually clarifying and deepening one's personal vision (Senge, 1990a) .
The process of committing to the vision of the ecosystem management network requires some degree of personal transformation on the parts of the individual members. Although individuals initially joined Monroe 2020 and the Roanoke River network to represent their organization's interests, in order to become part of the generative process of creating systemic solutions, they learned how to articulate their mental models and stretch to transcend their personal and organizational worldviews. In Monroe County, for instance, the open, informal forum of the task force sessions offered a setting and context free of the usually polarized debates over specific local cases and in which some of residents felt comfortable confronting their officials (Manring et al., 2003) . Through these processes of engagement, empowered individuals were able to articulate their positions and visions and at the same time become a part of the developing systemic solutions.
Value-added shared learning. Value-added shared learning through "multiplexing" and the use of "virtual memory" are processes that increase the communication pathways through the virtual network (Savage, 1990) .
Multiplexing refers to the parallel transmission of more than one message over a single line; for example, over time, individuals within the various stakeholder organizations in both the Monroe County and the Roanoke River networks became increasingly proficient at simultaneously and in parallel grasping their stakeholder-specific interests while recognizing the larger ecosystem network perspective. The concept of "virtual memory" enables computer systems to run much larger programs than their physical memory would allow by swapping blocks of information into and out of random access memory as needed. Similarly, as members of the Monroe County and Roanoke River ecosystem networks swapped blocks of information across the multiple links among their various stakeholder organizations, they developed the capability to comprehend and "run" a much larger program (e.g., ecosystem sustainability). The shared learning made possible through the creation of virtual webs, such as the Monroe Manring / CREATING AND MANAGING 329 County and Roanoke River networks, creates a conceptual infrastructure for addressing ecosystem-based issues, with built-in requirements for disclosure, accountability, and reconciliation (Manring et al., 2003; Manring & Pearsall, 2005) .
Building a shared vision-the process and practice of unearthing shared pictures of the future that foster genuine commitment (Senge, 1990a) .
The purpose of an ecosystem management network is to be generative in the world (i.e., to be creative in finding systemic solutions that satisfy multiple stakeholder interests). This process depends on the abilities of the people who compose the network to build a shared vision that transcends their individual organizational boundaries and fosters genuine commitment. The essential point here is what the vision does, not what the vision is (Fulmer & Keys, 1998 ). The network must be able to build a conceptual infrastructure that supports the systemic perspective.
The Monroe County Commissioners recognized that the comprehensive Monroe 2020 plan would be the best hope of securing much of what most stakeholders desired for the future of Monroe County. Yet they also understood that the stakeholderspublic sector and private-would have to reach the conclusion themselves that coming together to create a county plan would be in their own best interests. (Manring et al., 2003, pp. 122-123) In the case of the dams on the Roanoke River, many of the stakeholders with primarily economic interests were suspicious of The Nature Conservancy and other agencies for which the environmental interests were primary:
When it was finally clear that all parties considered the dams a benefit to the system and that the issues that required resolution were entirely about their operations rather than their existence, many obstacles to communication and negotiation simply disappeared. (Manring & Pearsall, 2005, p. 11) Surfacing and testing mental models-the ability to unearth one's internal pictures of the world, to scrutinize them, and to make them open to the influence of others; a willingness to discard old ways of thinking and standard problem-solving routines (Senge, 1990a) .
The stakeholders of a learning organization share in creating a "community of commitment" (Kofman & Senge, 1993) . This community of commitment became the heart of the Monroe 2020 and Roanoke River ecosystem networks. Commitment to what? In each case, over time, commitment grew increasingly focused on generative learning about managing the ecosystem, not on a specific solution. The nature of the commitment required to build an ecosystem management network goes beyond the stakeholders' commitments to their own organizations. It encompasses commitment to changes needed in managing the larger ecosystem and to seeing one's organization as one (but only one) of the essential vehicles for bringing about such changes.
During one of the Monroe 2020 task force meetings, for example, an elected municipal official related that he had been against establishing a joint police force with a neighboring jurisdiction. But once the scheme was arranged and implemented, he, personally, and all other parties concerned were delighted with the results. Both communities were able to save money and to enjoy much better police service (Manring et al., 2003) .
Team learning-the capacity to think and learn together, which is gained by mastering the practice of dialogue and discussion (Senge, 1990a) .
As the Monroe 2020 and Roanoke River stakeholders collaborated in creating their ecosystem perspectives, they shifted their thinking from the primacy of pieces (their individual stakeholder organization's view) to the primacy of the whole: from the absolute truths derived from their individual stakeholder organization's goals and assumptions to coherent interpretations based on new collaborative, transformational ways of looking at the ecosystem.
The testimony of the Monroe County municipal official mentioned above was one of the turning points in deliberations of that particular task force. In fact, it was so persuasive that the task force members for that area who were elected township supervisors became forceful advocates at the state Municipal League conferences-for both the planning process itself and revising state ordinances to remove barriers to joint planning. (Manring et al., 2003, p. 125) The "spiral of trust." Trust begins at the point when members of the network acknowledge the legitimacy of each other's goals and commit to the collaborative partnership (Franke, 1999) .
The multiple links that connect stakeholder organizations in ecosystem management networks continue to grow and develop value-added processes as communication pathways increase and trust strengthens among the stakeholders. Initially, The Nature Conservancy declared that it recognized and was prepared to defend the legitimate interests of all the Roanoke River parties and challenged the other parties to adopt the same position as a foundation for negotiations. Although early resistance to this proposal was very high before the spiral of trust had evolved, this principle gradually emerged over time as the unifying principle for the network, as is evidenced by the settlement itself (Manring & Pearsall, 2005) .
Systems thinking-the discipline that integrates other perspectives, fusing them into a coherent body of knowledge (Senge, 1990a) .
This new conceptual infrastructure developed by the ecosystem management network is analogous to what Senge (1990b) calls holographic thinking. He explains, If you cut a photograph in half, each half shows only part of the whole image. But if you divide a hologram (a three-dimensional image created by interacting light sources) each part, no matter how small, shows the whole image intact. Likewise, when a group of people comes to share a vision for an organization, each person sees an individual picture of the organization at its best. Each shares responsibility for the whole, not just for one piece. But the component pieces of the hologram are not identical. Each represents the whole image from a different point of view. (p. 13) When the pieces of a hologram are added up, something interesting happens: "The image becomes more intense, more lifelike. When more people come to share a vision, the vision becomes more real in the sense of a mental reality that Manring / CREATING AND MANAGING 331 people can truly imagine achieving. They now have partners, co-creators" (Senge, 1990a, p. 13) . This is the product of network learning-the capacity to think together. Hence, with its capacity for multiplexing and virtual memory, an ecosystem management network can build consensus around a systems view that transcends individual stakeholder organizations' overemphasis on competition and reactiveness (the primacy of the pieces) and create a holographic image that reflects the primacy of the whole.
There are tools that facilitate the emergence of a systems perspective and holographic thinking; for example, the Geographic Information System (GIS) produces an image that can be visually appreciated and understood by nonexperts. In the case of Monroe 2020, besides its critical value for data management and analysis at the County level, the GIS has placed environmental information at the disposal of the general public via the Monroe 2020 website and inexpensive CDs. Access to the GIS information enables citizens to take informed positions on environmental considerations that should enter into the decisions of their elected officials. With such information available to the public, local officials can ill afford to ignore it. (Manring et al., 2003, p. 130) On the Roanoke, a model was developed that began with policies, prior conditions, and yields flows, among other outputs.
Flow outputs were presented as tables and, more often, as graphs of flow over time. These time series of flows were then translated by regression formulae and digital elevation data into GIS data sets to create maps of floods. The flood maps could then be overlaid on soils, property, vegetation, land-cover maps, and so on. Flood coverage overlaid on aerial photographs (i.e., digital orthophotos) turned out to be an especially useful combination. A set of policies could be proposed, and then, the parties could watch as recognizable bits of the landscape disappeared under water or did not. This is proving to be invaluable as a strategy for comprehending system-wide implications of complex policy sets. With the resulting holographic perspective, lakeshore landowners, who wanted to release water quickly to hold lake levels constant, and downstream landowners, who wanted to be protected from floods, learned for the first time in the 50 years since the dams were built that their desires, which had always been assumed to be antagonistic, were actually resolved by the same systemic solution (Pearsall, McCrodden, & Townsend, 2005, pp. 12-13) .
Dynamic networks tend to be managed by "net-brokers."
The net-broker function is not necessarily part of a single organization (Miles & Snow, 1986) . On the macro-organizational level, net brokers manage the ecosystem management network and may also serve as facilitator, coordinator, moderator, talent scout, relationship promoter, trust bridge, caretaker, standard setter, disciplinarian, monitor, environmental scanner, policy entrepreneur, and steward.
A primary task of the net-broker function is to identify all stakeholders with vested interests and complementary resources. In this early phase, the net broker acts as a relationship promoter who contacts people, brings them together, and leads the dialogue and socializing processes among them. The main purpose, however, is to create a common bond that promotes mutual trust. The net broker can also become a trust bridge: As stakeholders trust the net broker, they come to 332 ORGANIZATION & ENVIRONMENT / September 2007 rely on the broker's recommendations about the addition of other stakeholders. When stakeholders don't know or trust each other, if they trust the net broker's selections, a first step toward mutual trust can be taken. For these reasons, the most valuable asset of the net broker in an ecosystem management network is social capital, and the core competence is social contracting.
The Monroe County Commissioners initially served as the net brokers. Early on, they had recognized that a comprehensive land-use plan was needed. They also recognized that the multiple stakeholders would have to reach this conclusion themselves: that a county plan would be in their best interests. They appointed more than 100 citizens as members to five working task forces, one for each group of municipalities that constituted a school district and a fifth for countywide issues of the economy and the environment. They named the chairs of the task forces, convened the initial meetings, and provided support as needed (Manring et al., 2003) .
During the Roanoke River negotiations, the initial net-brokering responsibilities were assumed by the owners of the dams-Dominion Power and USACEbut eventually, other parties played keystone roles in the socialization processes. No agency consistently served as a trust bridge, but the North Carolina Department of Environment and Natural Resources gradually assumed a pivotal role in the FERC process and transferred that leadership directly into the formative stages of the USACE process (Manring & Pearsall, 2005) .
A related role of the net broker is to serve as "caretaker" (Snow, Miles, & Coleman, 1992) to maintain, improve, and enhance network collaboration and promote the partnership concept. Although the net-broker role involves nurturing relationships, the net broker must also provide clear directives (Vangen & Huxham, 2006) . The net broker facilitates the processes that establish negotiations of the problem definition, standardize practices, and speed up the partnering among ecosystem management network members. For example, the Monroe County Commissioners hired a consulting firm that was recognized for resolving environment-development conflicts and working with public outreach initiatives. Throughout the Monroe 2020 processes, these consultants assumed many of the net-broker roles for improving partnership and collaboration (Manring et al., 2003) .
For the Roanoke River negotiations, Dominion Power consistently and effectively filled this role during the FERC process. In the USACE process, various USACE staff filled administrative coordination roles, and an executive committee comprising the district chief and the two state cosponsors provided policy leadership. However, the process facilitator function was not assumed effectively by any party. As a result, the USACE process made progress in the right direction but very slowly (Manring & Pearsall, 2005) .
The net-broker role requires taking needed disciplinary action; if, for example, one stakeholder gains advantage at the expense of other network members, the net broker would serve to keep the playing field level. In the Roanoke processes, however, no net broker was able to take disciplinary action when needed, and both Roanoke processes suffered. Lacking disciplinary consequences, when a party became dissatisfied, the party withdrew (formally or informally) or withheld a consensus vote until the process was resolved. Consequently, resolution was sometimes lengthy, acrimonious, and expensive (Manring & Pearsall, 2005) .
The net broker also monitors the network to continuously improve effectiveness and performance, tracks the internal and external environment of the ecosystem management network, and proposes how to adapt to any changes. Additionally, the net broker keeps track of the resources and core competencies of the stakeholders as they bear on the network and may also search for new network members to provide missing or complementary resources.
Monroe County sponsored a daylong training session for the task force chairs and cochairs. The training session provided procedural advice and tools and engaged participants in exercises that simulated issue resolution challenges they might face (Manring et al., 2003) . It is also striking in the Monroe County case that citizens improved network performance by turning up at task force meetings to press for additional consideration of impact factors. For instance, in two townships that had no zoning-and had resisted this form of development controlcitizens called for more discussion of environmental, traffic, and school bus safety protection in light of an industrial reuse proposal.
On the Roanoke, these duties were filled consistently and aggressively by members of the network; however, the dam owners generally were less interested in expanding the networks than were the network members representing resources at risk (Manring & Pearsall, 2005) .
Multiple leaders and integrated levels. Ecosystem management networks, with their multiple stakeholders and numerous net-broker functions, tend to be leaderful rather than leaderless and multilevel rather than flat. Each person or group (stakeholder) in the ecosystem management network has something unique to contribute. With more than one leader, the ecosystem management network as a whole has great resilience.
During the Monroe 2020 processes, leadership tended to shift from one individual or interest group to another as different issues were discussed and various areas of expertise came into play. This organic shift of leadership intensified the task forces' engagement with their respective tasks, resulting in integrated thinking and acting at all levels. Eventually, it became impossible for any single leader to direct from the top; in fact, to the consternation of the County Commissioners, as well as certain task force members, there was no "top" (Manring et al., 2003) .
Nearly every Roanoke River stakeholder, including The Nature Conservancy, the power company, and the federal regulators, led a significant component of the negotiations. The Roanoke ecosystem network did not have a center but consisted itself of many overlapping and redundant smaller networks that evolved from growing recognition of common goals, challenges, and opportunities. These smaller, component networks often lasted for relatively little time, emerging in response to a circumstance that could be directly resolved (Manring & Pearsall, 2005) . Olsson, Folke, and Hahn (2004) refer to the net broker as the "policy entrepreneur" or the "key steward," both of which describe the net broker's essential dual roles as creator and steward of the emerging network. Learning organizations may be best led through stewardship, in the spirit of "servant leadership" Greenleaf (1991) :
The only authority deserving one's allegiance is that which is freely and knowingly granted by the led to the leader in response to, and in proportion to, the clearly evident servant stature of the leader. Those who choose to follow this principle will not casually accept the authority of existing institutions. Rather, they will freely respond only to individuals who are chosen as leaders because they are proven and trusted as servants. To the extent that this principle prevails 334 ORGANIZATION & ENVIRONMENT / September 2007 in the future, the only truly viable institutions will be those that are predominantly servant led. (Greenleaf, 1977, p. 4) The concept of servant leadership is particularly appealing for ecosystem management networks because the leaders' sense of stewardship operates on two levels: stewardship for the individuals who compose the network and stewardship for the larger purpose or mission that underlies the enterprise (i.e., the responsible management of ecosystem resources). Leadership of an ecosystem management network that is committed to the vision of a learning organization would guide the network toward transformational learning. Transformational learning begins with the stakeholders themselves: static notions about individual and organizational stakeholders must be checked at the door, and there is the implicit recognition that there are no problems out there to be solved independent of how stakeholders think and act in articulating the issues (Kofman & Senge, 1993) .
It frequently appears as though both individuals and institutions would prefer to fail again and again rather than let go of some core belief or master assessment. This explains the paradox of learning that is true at both the individual and organizational level: We claim we want to learn, but when we realize we have to be open to being taught and to risk failure, learning doesn't always look so good. For instance, during one of the Roanoke River negotiations, a representative of one stakeholder organization declared, "If we follow the manual, and forests die, it's an act of God, but if we deviate from the manual, anything that happens is our fault" (Manring & Pearsall, 2005, p. 18) . As the Roanoke network culture gradually came to accept the importance of learning dangerous things, this statement was recognized as absurd, and the issue was subsequently addressed more correctly.
The web culture (Franke, 1999) of the ecosystem management network becomes distinct as it becomes a conscious, intentional learning community.
The partnerships that form to address ecosystem problems cannot achieve their goals by using mechanical, linear forms of thinking that assume there is a convergent problem with a right answer. These partnerships must intentionally become a learning organization that effectively incorporates systems thinking, collaborative learning, and consensus-based decision making to deal with complex, divergent ecosystems problems for which there are no simple answers. Together, the stakeholders in the ecosystem management network engage in a continuous learning process as they create a virtual learning organization in a conceptual space that did not exist until they joined to develop their collaboration processes (Manring et al., 2003; Manring & Pearsall, 2005) .
By its essence, an ecosystem management network of stakeholder organizations provides the multiplicity of perspectives necessary for divergent, generative learning, which is about creating rather than adapting. Generative learning is a "doubleloop," self-questioning mode (Argyris & Schon, 1978 . Although the starting point for ecosystem stakeholders would be their own organization's norms, assumptions, perspectives, and goals, through their collaborative processes with other stakeholders, generative learning results in new ways of looking at ecosystem resource issues and producing systemic solutions that transcend individual stakeholder boundaries and views. This is the product of network learning-the capacity to think together. Generative learning and consensus building through collaboration may be regarded as the core technologies of an ecosystem management network ( 
THE DYNAMICS OF POWER AS IMPACTS ON INTERORGANIZATIONAL COLLABORATION AND GENERATIVE LEARNING
Collaboration, defined as cooperative relationships among organizations that rely on neither market nor hierarchical mechanisms of control (Phillips et al., 2000) , is important for ecosystem management. Similarly, there is no formal hierarchical structure of relations associated with ecosystem management; collaboration involves the negotiation of roles and responsibilities in a context where at the outset, no legitimate authority sufficient to manage the situation is recognized. The relatively autonomous stakeholder organizations must be convinced to act even though there is no legitimate authority that can demand cooperation (Phillips et al., 2000) .
When members of stakeholder organizations join an ecosystem management network, they must work to overcome the initially unstructured nature of collaborative relationships. Gradually, through this process, they socially construct a new institutional form (the network itself) and a systems perspective on ecosystem management, which they then disseminate within their institutional fields (e.g., the public, private, governmental, nongovernmental institutions that compose their stakeholder organizations). The institutional fields associated with the stakeholder organizations in the ecosystem management network provide a backdrop of resources, influences, and practices that network participants use in the process of collaboration (Scott, 2001) .
Research on collaboration too often assumes that stakeholders collaborate voluntarily, share common goals, and have equal power. Although this may be true of some collaborative arrangements, it certainly does not characterize them all (Agranoff, 2001; Gray & Hay, 1986; Mandell, 2001; Pfeffer & Salancik, 1978; Westley & Vredenburg, 1991) . This is particularly so with ecosystem management projects where stakeholders may involve business and industry and local, state, and perhaps federal governmental agencies, along with various environmental groups and private interests. The following discussion points to the need for fuller exploration of the relationships between power and collaboration in an interorganizational learning network.
Power that is embedded in ecosystem collaboration is driven by the institutional fields of the dominant stakeholders (Agranoff, 2001) . Hence, those with greater formal authority (the recognized right to make decisions), those who control scarce or critical resources (capital, expertise, etc.), and those who have discursive legitimacy (the ability to speak legitimately for issues or other organizations) are apt to assume the initial leadership roles (Phillips et al., 2000) . Consequently, the rules and resources that are most influential in the early structuring of the ecosystem management network will tend to be those drawn from the institutional fields of dominant stakeholders; and therefore, the members of the dominant stakeholder group(s) will have more power, at least initially, with which to exert leadership in the ecosystem management network. For example, the various government agencies regulating water quality initially pushed the Roanoke network to incorporate or develop close analogs for their existing waterquality rules, practices, and resources (Manring & Pearsall, 2005) .
The institutional fields from which the stakeholders come, and the collaborative processes of the ecosystem management network, exist in a complex and mutually modifying relationship, but they are not completely interdependent 336 ORGANIZATION & ENVIRONMENT / September 2007 processes (Scott, 2001 ). For example, in ecosystem management network collaboration, the power dimension affects negotiations of the problem definition, membership, and collaborative practices. However, the processes of the ecosystem management network that would seek to change rules and resources within the collaboration are contingent on the ability of stakeholders to effect change in their "home" institutional field.
A situation that arose for the Roanoke River ecosystem illustrates these dynamics. During 2003, the wettest year on record for the Roanoke, water extended into the floodplain and was held there for several months. Land owners and managers urged the USACE to allow the water out of the floodplain as quickly as possible to avoid forest mortality. However, it was determined that a dominant stakeholder-the water-quality agency-had the legal authority to enforce its view, focusing on the measurement and management of dissolved oxygen in the main channel of the river rather than attending to the (unquantified and less tangible) risk to trees and fish. The rules and practices of a single regulatory agency became the rules and practices of the whole group. In this case, the adaptive ecosystem management network failed in its purposes, and in the end, the forest was damaged and the river experienced a very serious fish kill (Manring & Pearsall, 2005) .
The creation of new institutional rules and resources in the ecosystem management network is more likely when collaborating organizations face problems not previously addressed in the institutional fields of the collaboration's dominant members. Thus, an adaptive ecosystem management network is able to move more quickly and relatively easily toward generative systems learning to the extent that no power dominates and no strategy is entrenched (Lee, 1995; Manring & Pearsall, 2005) . For example, a significant issue on the Roanoke River was the management of bank erosion; however, there was no institutional expertise on this problem among the ecosystem stakeholders. Lacking a proven model in any of the stakeholder institutions, an adaptive management plan was developed to establish slope, position, and vegetation baselines for selected vulnerable banks; experimentally manipulate flows; measure erosion; and learn from the results (Manring & Pearsall, 2005) .
The significance of these dynamics for an ecosystem management network is the recognition that an ecosystem management network is shaped by (a) the collective activities of its stakeholders in collaborative arrangements within and among the stakeholders' different institutional fields and (b) by its stakeholders' power vis-a-vis the network collaboration (Berkes et al., 2003) . When an ecosystem management network, such as the Monroe County or Roanoke River network, is able to move (maturate) toward generative systems learning, the new mental models will change problem definitions. To the degree this happens, it creates the opportunity for the ecosystem management network to engage in double-loop learning and to produce new rules that are not derived from predefined institutional roles and relationships.
THE DIFFUSION OF ECOSYSTEM MANAGEMENT NETWORK RULES AND PRACTICES BACK TO STAKEHOLDER ORGANIZATIONS
It is also important to consider the diffusion of rules and practices from ecosystem management network collaboration back to the institutional fields of Manring / CREATING AND MANAGING 337 the stakeholder organizations. Although stakeholder power may positively affect the ability to influence the network's collaborative process, this collaborative power within the network does not guarantee stakeholders' ability to influence their own institutional fields toward sustainable ecosystem management. Diffusion back to the stakeholder organizations depends on the motivation and capability of the organizational actors, given the strategic position of their institutional fields (Phillips et al., 2000; Scheffer, Westley, Brock, & Holmgren, 2002) . Generally speaking, organizations that occupy low-status positions will be more motivated to change the rules of the field, whereas organizations in highstatus positions will tend to be more satisfied with the status quo (Bourdieu, 1993) . However, this is not necessarily always the case: Through collaboration in an ecosystem management network, high-status organizations may be influenced by low-status collaborators so that the former will influence the evolution of the field in ways that benefit the latter. For example, an environmental activist group might be able to influence the development of national environmental policy through its collaborative efforts with major corporations and key government agencies (Douglas & Wildavsky, 1982) .
Ultimately, the capacity for motivated stakeholder organizations to effect change in their own institutional contexts depends on their organizational actors' abilities to institutionalize the rules and practices that have been developed through the ecosystem management network's collaborative processes. But there is a constraining process at work here, a "coercive isomorphism" that forces members of an institutional field facing similar environmental circumstances to adopt similar structures and processes to maintain a flow of resources, including legitimacy (DiMaggio & Powell, 1983) . These kinds of coercive effects are often the explicit aim of collaborations around environment issues, where government, business, and environmentalists collaborate in the production of guidelines, regulations, or policy (Phillips et al., 2000) . For example, if the Roanoke network pays for and controls water-quality data, it is likely that the water-quality control agencies will adopt the methods of the network for water-quality management and monitoring (Manring & Pearsall, 2005) .
To the degree that the ecosystem management network becomes involved in collective arrangements in the stakeholders' institutional fields, rules, resources, and practices are more likely to become institutionalized. For example, the Roanoke settlement proposes to track ecosystem responses by monitoring keystone species and communities:
If this approach succeeds as the standard operating procedure on the lower Roanoke River, and five or six conservation agencies are engaged, as is proposed, then this approach and these data are likely to be adopted by USACE for its management of the Roanoke, and this approach is more likely to be improved upon and adopted by conservation agencies responding to hydrological alteration on other rivers. (Manring & Pearsall, 2005, p. 16) Interorganizational collaboration most often occurs when the problems are complex and multifaceted, as is the case with environmental issues and ecosystem resource management. The architects of an ecosystem management network need to take into account fully the power and pull of preexisting institutional structures that will confront the efforts of the network to (a) build a shared vision, (b) surface and challenge stakeholder preexisting assumptions, and (c) engage in systems thinking. There is always the potential for setbacks in the creation of an ecosystem management learning network. One or more individuals or stakeholder organizations could become a force for resistance, and this would break the virtual value chain (Franke, 1999 ) that has been established through processes of consensual decision making. Breaking the virtual value chain would then result in disruption of the processes of coordination and integration of stakeholder contributions and responses to internal and external opportunities. For instance, a disappointing aspect of the Monroe 2020 experience involved the Industrial Development Authority. The director of the Industrial Development Authority wanted to invite more industries into the county and to offer them money-saving services, tax subsidies, and other incentives to invest in the county. Furthermore, he wanted to offer industries "a place where they would be free to do as they pleased on, and to, the land without disagreeable regulations concerning impacts on such matters as community appearance or water resources" (Manring et al., 2003, p. 129) .
In the views of the task forces that composed Monroe 2020, development was a public objective with a mandate that was broader than investment in manufacturing alone; in fact, Monroe 2020 proposed that the Authority's name be changed from "industrial development" to "economic development" (Manring et al., 2003) . Despite initial receptivity to these ideas, the Authority tried to get through a development plan for the new County-owned business park that violated the County's guidelines for environmental protection, impact mitigation, sparing of sensitive features, landscaping, etc. They were stopped in their tracks. Clearly, despite participation in Monroe 2020, some of that group either didn't "get it" or got it and lost it. Even board members who had been supportive during the course of Monroe 2020 planning, e.g., writing letters to the editor and exercising leadership in the community at large, failed to exert their influence in the Industrial Development Authority to preserve the "virtual value chain" that embraced economic development in the service of excellent quality of life and protection of the environment. (Manring et al., 2003, p. 130) Creating and preserving the virtual value chain in the case of the Roanoke River network worked somewhat differently:
Agencies with regulatory authority seldom proposed nor initially supported adaptive strategies. Stakeholder organizations without regulatory authority and essentially without official mandate in the processes beyond the right of the public to provide input pressed hard for adaptive management agendas, and in the absence of tested and reliable intra-agency alternatives, the regulatory agencies accepted these proposals. In the process, the nonregulatory institutions created a more equal forum in which they had newly invented status. Most of the stakeholders in the USACE process now expect to arrive at adaptive ecosystem management solutions and standing commitments beyond the end of the current licensing process. The USACE has committed itself to this goal on the Roanoke. (Manring & Pearsall, 2005, p. 15) network collaboration back to their stakeholder organizations. Thus, the solutions envisioned in one collaborative context may well have significant ramifications in another ecosystem management context. The network itself emerges as a new institutional ecosystem, which is significantly different from the institutional fields of the individual stakeholders. Through this new interorganizational network, the processes of double-loop, generative learning are continued and extended as the network interrogates and challenges its own assumptions (Berkes et al., 2003; Manring & Pearsall, 2005) .
CONCLUSION AND NEXT STEPS
The learning organization model offers a flexible approach to the development and exercise of power and leadership for ecosystem management networks. It is important to stress that a learning organization is not an external phenomenon or reality. It is a guiding vision of the type of organization that can thrive in a world of increasing interdependency and change (Kofman & Senge, 1993) . Although the Monroe 2020 approach incorporated elements of traditional collaborative planning models and the development of sustainable communities, it is also different because it grew out of what Monroe County citizens wanted to achieve rather than specific environmental objectives spelled out by the Environmental Protection Agency. This kind of individual and organizational learning is gradual:
It means . . . not only the absorption of facts and analysis, but understanding, assimilation, association with related principles, actions and behaviors in the local context, and application in a constructive manner. It takes time. It involves negotiations, calls for a very great deal of communication, and it demands respect for the human community, political process, and the participating learners. (Manring et al., 2003, p. 131) As for the Roanoke River network, although stakeholder negotiations were initially conducted without explicit reference to the learning organization model, when the model was applied diagnostically, there appeared to be a natural congruence between the organic evolution of the case study and the model. Most important, it is very possible that institutions without much power will have stimulated a network strategy that will eventually reshape its members, including those that came to the table with power and no thought of compromising it. "The model-the maturation of an inter-organizational network as an emerging learning organization-now serves as a compass to guide ongoing negotiations, through the role of The Nature Conservancy" (Manring & Pearsall, 2005, p. 18) . Note that the North Carolina Nature Conservancy has recently embarked on another multiple stakeholder project and will use this model "as a compass" during the evolution of the ecosystem network.
These case studies reveal that the vision of an ecosystem management network, led through the spirit of stewardship to achieve generative transformational learning and consensual decision making, is both possible and challenging to realize, given the nature of the network, comprising loosely coupled stakeholder entities; it takes time, and there are setbacks. The case studies reveal there were difficulties along the way with a number of issues, given the complexities of human dynamics, including distrust; resistance to discarding old ways of thinking and problem solving; lack of important net-broker roles, such as dialogue process facilitation when needed and disciplinary actions; dominant stakeholders defining network rules; and conflicting objectives among stakeholders causing breaks in the value chain. However, the Monroe 2020 and Roanoke River case studies also demonstrate that when the members of ecosystem management networks consciously commit to becoming a collaborative learning organization, they change the culture of decision making. And they provide support, insights, and fellowship for each other to face the dangers of learning meaningful things and to achieve a transformational, systemic view of the use of their ecosystem commons.
By incorporating the interdisciplinary perspectives of networks and learning organizations, this article has sought to deepen understanding and appreciation of the institutional ecosystem-the network-that provides the context for stakeholder collaboration. The model provides an interdisciplinary knowledge base and language for heightening awareness about the structure and dynamics of the virtual entity created by the processes of dialogue, exchanges of information, and double-loop learning among the stakeholders. Once this virtual interorganizational network is reified (i.e., once this institutional ecosystem is actually perceived and acknowledged as having a structure and dynamics), it can more effectively be attended to, modified, enhanced, and managed to guide changing institutional arrangements and to coordinate the intentional, systematic development of all stakeholders in sustainable ecosystem management networks.
The three critical dimensions of the interorganizational network that support its morphing into a healthy "learning ecology" for systemic change are (a) the creation of a community of commitment with a growing spiral of trust that supports voluntary and informal links among stakeholders, multiple servant leaders, and multilevel, redundant, nonhierarchical integration; (b) the gradual evolution of a unifying purpose and a transcendent vision that facilitates exploration of systemic solutions; and (c) a sustained culture of decision making through consensus derived from generative, holographic thinking.
For next steps, an important application of this model would be to design an intervention into a sustainable ecosystem management project already underway, based on a diagnosis that used this conceptual, relational, action-driven framework. Ultimately, the fullest test of the value-added potential of applying network and learning organization concepts to sustainable ecosystem management would be to introduce this framework at the start-up of a project. (Note that this is happening with the new Nature Conservancy initiative, and the evolutionary processes are being documented.) In either situation, diagnostic questions to guide net brokers and to focus stakeholder dialogues include the following: Does the network have a unifying purpose in creating a sustainable ecosystem based on the value and goal of consensus building through collaboration?
What is the nature of the voluntary links and relationships between independent yet interdependent network members?
Are individual members of the network honing their own skills of clarifying and deepening their personal visions of the ecosystem? Does the network have in place communication pathways that facilitate shared learning? Manring / CREATING AND MANAGING 341 Is the network building a shared vision for sustainable management of the ecosystem?
Are network members increasing their abilities to scrutinize their own mental models and internal pictures of the ecosystem, to make them open to the influence of others, and to discard old ways of thinking and problem solving?
Is the quality of stakeholders' generative learning and capacity to think together improving?
Is a spiral of trust evolving within the network, as evidenced by members acknowledging the legitimacy of each other's goals and committing to the collaborative partnership? Does the network show evidence of systems-thinking capability to integrate multiple perspectives and fuse them into a coherent body of knowledge about managing the ecosystem that transcends stakeholders' original point of view and boundaries?
Are there effective multilevel leaders and net brokers in place to manage the various leadership needs of the network?
Are members of the network aware of their webbed culture and able to articulate the values and shared beliefs of their interorganizational learning network?
Is the network demonstrating consensus building and collaborative decision making that provides for sustainable ecosystem management?
As effective and sustainable ecosystem management becomes more of an urgent issue, it will be increasingly important that interdisciplinary models, such as the one presented here, be available to provide conceptual maps and diagnostic tools to guide the work of net brokers, including ecosystem stakeholders and environmental management professionals. An ecosystem network evolves slowly and, over time, as a learning organization. Ultimately, the measure of success is that multiple stakeholders emerge, stretch, and evolve, fully engaged and committed together, to replace the primacy of their initial positions with permeable approaches to generative learning so they may cocreate a new mental reality-a shared conceptual infrastructure that supports a systemic perspective and holographic view-in the service of consensus building and collaborative decision making about the use and management of their ecosystem resources.
